
Burner for a thermal 
post-combustion device 


The invention relates to a burner for a thermal post- 
combustion device having a combustion nozzle, which 
comprises a substantially hollow-cylindrical base member at 
least virtually closed at one end by a cover and to which 
5 fuel gas is supplied axially at a particular pressure, 
which gas flows out radially via a plurality of main 
discharge openings . 

Thermal post-combustion devices are intended to burn as 
10 completely as possible and with maximum efficiency, i.e. 
with minimum burner power, the pollutants entrained in 
exhaust air requiring disposal. From the point of view of 
complete combustion, it would be favourable for the flame 
produced by the burner to exhibit a relatively high 
15 temperature; however, as the temperature increases, so does 
the formation of undesirable nitrogen oxides. 

In the case of known burners of the above-mentioned type, 
as are currently available on the market, the base member 

20 of the combustion nozzle exhibits a relatively small 

diameter; the main discharge openings for the fuel gas are 
located directly in the jacket of the base member. In 
operation, a cohesive ball of flame forms around the end 
region of the combustion nozzle, which ball of flame 

25 exhibits an undesirably high temperature at least on the 

inside at a particular burner power. The consequence is the 
formation of undesirable nitrogen oxides. 

The object of the present invention is to develop a burner 
30 of the above-mentioned type in such a way that the 
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formation of nitrogen oxides is reduced without loss of 
burner power. 

This object is achieved according to the invention in that 
5 the main discharge openings are arranged at such a radial 
distance from the axis of the base member and exhibit such 
a cross-section that, at the particular pressure of the 
supplied fuel gas, individual flames form at the main 
discharge openings which substantially do not overlap. 

10 

In the case of the burner according to the invention, 
therefore, the ball of flame which forms with the burners 
according to the prior art is broken up into a plurality of 
individual flames, each of which burns at a considerably 
15 lower temperature than the known ball of flame- Thus, 

markedly fewer nitrogen oxides form during combustion of 
the pollutants contained in the exhaust air, which is 
highly desirable for reasons of environmental protection. 

20 In principle, the objective of producing a plurality of 

individual flames instead of a cohesive ball of flame may 
be achieved in that the end region of the base member, in 
which the main discharge openings are provided, is given a 
correspondingly large radius and the areas of the main 

25 discharge openings are so matched to the gas pressure that 
undesirable overlap of the individual flames is prevented. 
However, this design is not optimal with regard to supply 
of the exhaust air to be disposed of to the flames. 

30 An embodiment of the invention is therefore preferred in 
which the main discharge openings are located at the ends 
of discharge tubes which project outwards from the base 
member in the form of a star. The exhaust air may in this 
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way flow through the spaces between the discharge tubes to 
the individual flames. Moreover, the spaces may be used for 
visual monitoring of the flame. 

5 It is also expedient for at least one small-area passage 
opening to be provided in the cover and/or in the region of 
the base member close to the cover, wherein the total area 
of all the small-area passage openings in the cover and/or 
the base member is less than the total area of all the main 

10 discharge openings. This measure makes it possible for an 
approximately axially directed central flame to be produced 
in addition to the individual flames supplying the actual 
burner power, which are of substantially radial 
orientation. This central flame is principally used to 

15 monitor the flame, in combination with a flame detector, 
for example a UV diode or an ionisation detector. 

It is also advantageous for a small-area passage opening 
for a fuel gas forming a pilot flame to be provided in at 
20 least one discharge tube. The fuel gas exiting from this 
small-area passage opening is supplied to a suitable 
ignition device when the burner is brought into service. 

The effect according to the invention of producing a 
25 plurality of individual flames instead of a single ball of 
fire by displacing the main discharge openings for the fuel 
gas radially outwards may be further reinforced in that a 
swirl means is provided which imparts eddy flow to the 
pollutant-containing exhaust air flowing around the 
30 combustion nozzle. The centrifugal force generated by this 
eddy flow urges the individual flames still further 
outwards; in this way, the distance between the individual 
flames increases and the average temperature drops further. 
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The result is a still lower content of nitrogen oxides in 
the treated exhaust air. 


The swirl means appropriately comprises at least one set of 
5 blades extending radially outwards in the manner of spokes. 

A still better effect is achieved if the swirl means 
comprises a first set of blades, which extend between a 
combustion nozzle housing coaxially surrounding the 
10 combustion nozzle and an intermediate ring, and a second 
set of blades, which extend between the intermediate ring 
and an outer ring. 

At least some of the blades may have an inherently twisted 
15 shape. 

An exemplary embodiment of the invention is explained in 
more detail below with reference to the drawings, in which: 


20 Figure 1 is a schematic representation of a burner for a 
thermal post-combustion device; 

Figure 2 is a plan view of a swirl means, which is used 
with the burner of Figure 1; 

25 

Figure 3 is an axial section through a combustion nozzle 
for a thermal post-combustion device; 

Figure 4 is a plan view of the end region of the 
30 combustion nozzle of Figure 1; 


Figure 5 


is a side view of a blade of a swirl means 
contained in the burner of Figures 1 and 2 . 
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The burner 10 illustrated in Figure 1 is so designed that 
it may be introduced through an opening in the insulated 
outer housing of a thermal post-combustion device. To this 
5 end, it has a fitting piece 11, which may itself contain an 
insulating layer and, in the mounted state, closes the 
opening in the outer housing of the thermal post-combustion 
device. A cylindrical burner housing 12 projects into the 
inside of the thermal post-combustion device and carries at 
10 its inner end a swirl means, which as a whole bears the 
reference numeral 13. Details of this swirl means 13 will 
be explained below. 

Figure 1 shows the combustion chamber wall 14 of the 
15 thermal post-combustion device in the region of an 
opening 15, in which a cylindrical flame tube 16 is 
attached coaxially to the burner housing 12. 

The burner housing 12 has a combustion nozzle 1 passing 
20 coaxially through it, the right-hand end region of which 
nozzle 1 is shown on an enlarged scale in Figures 3 and 4. 
This end region projects through the opening 15 in the 
combustion chamber wall 14 into the combustion chamber. The 
combustion nozzle 1 is supplied with fuel gas by a 
25 connection opening 17 arranged externally of the fitting 
piece 11. 

The combustion nozzle 1 comprises a hollow-cylindrical base 
member la, which is closed at its end facing the combustion 
30 chamber, not shown, by a cover 2. The cover 2 has three 
small passage openings 3 passing through it, spaced 
angularly from one another by 120**. 


The outer circumferential surface of the base member la 
also has passage openings 4 passing through it, which are 
located in a plane at a relatively small distance from the 
cover 2. As Figure 4 shows, the combustion nozzle 1 
5 illustrated comprises four such passage openings 4, which 
are each spaced angularly from one another by 90^. The 
function of the passage openings 3, 4 will be explained 
below. 

10 At a greater axial distance from the cover 2, a total of 8 
passage openings 5 are formed in the jacket of the base 
member la, which openings 5 have a markedly larger diameter 
than the passage openings 3 and 4. The passage openings 5 
are each spaced angularly from one another by 45*^- Eight 

15 discharge tubes 6 are positioned on the outer surface of 
the base member 1, coaxially with the passage openings 5, 
and project radially outwards in the form of a star. The 
discharge tubes 6 are also each closed at their radially 
outside ends by a cover 7, in which cover there is located 

20 a relatively large-area main discharge opening 8. 

The open end of the base member la of the combustion 
nozzle 1 (on the right-hand side in Figure 3) is connected 
with a feed pipe for fuel gas, in which there is preferably 
25 located a flow rate-increasing venturi nozzle, as known per 
se . 

The swirl means 13 attached to the internal end region of 
the burner housing 12 comprises, as is particularly clear 
30 from Figure 2, a first set of radially extending blades 18 
attached in the manner of spokes to the outer 
circumferential surface of the burner housing 12, which 
blades 18 are attached with their radially external ends to 


- 7 - 

an intermediate ring 19. Between the intermediate ring 19 
and an outer ring 2 0 concentric therewith, there extends a 
further set of radially extending blades 21, the ends of 
which are attached respectively to the intermediate ring 19 
5 and the outer ring 20. 

The blades 18 are inherently twisted, as is particularly 
clear from Figure 5 - They are arranged between the burner 
housing 12 and the intermediate ring 19 or between the 

10 intermediate ring 19 and the outer ring 20 in such a way 
that one of their longitudinally extending edges (edge 22 
in Figure 5) forms an angle of approximately 30° with the 
axially parallel direction, while the other edge (edge 22 
in Figure 5) forms an angle of approximately 45® with the 

15 axially parallel direction. 

The above-described burner operates as follows: 

The fuel gas is supplied at a particular pressure from the 
20 right in Figure 3 to the combustion nozzle 1. It then flows 
principally via the relatively large-area passage 
openings 5 in the jacket of the base member la and via the 
discharge tubes 6 to the main discharge openings 8. There 
it mixes with the pollutant-containing exhaust air to be 
25 treated, which is supplied in a suitable manner, to form a 
flame. The pressure of the incoming fuel gas, the radius at 
which the main discharge openings 8 are located and the 
size thereof are matched to one another in such a way that 
individual flames form at each of the various main 
30 discharge openings 8, i.e. said flames do not overlap. In 
this way, each of these individual flames remains 
relatively cool. The pollutant-containing exhaust air may 
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be supplied in favourable manner through the wedge-shaped 
spaces between the discharge tubes 6. 


The passage openings 3 in the cover 2 and the adjacent 
5 passage openings 4 in the jacket of the base member la 
produce a central flame, via which relatively little fuel 
gas is discharged however. This may be determined by an 
appropriate choice of the cross-sections of the passage 
openings 3, 4 in comparison with the cross-section of the 
10 main discharge openings 8. The central flame serves 

substantially only in flame monitoring; it is "observed" to 
this end by a flame sensor, for example a UV diode. 

As Figure 4 shows, one of the discharge tubes 6 is likewise 
15 provided with a small passage opening 9. The fuel gas 

discharged here is supplied to an ignition device at the 
start of operation; the flame thus arising serves as pilot 
flame for the radially directed individual flames exiting 
from the discharge tubes 6 and the central flame. 

20 

The swirl means 13 imparts eddy flow to the pollutant- 
containing exhaust air flowing around the base member la of 
the combustion nozzle 1. The centrifugal force produced by 
this eddy flow ensures that the flames, which form in the 

25 vicinity of the main discharge openings 8 of the discharge 
tubes 6, move radially outwards still further and in this 
way are at an even greater distance from one another. 
Altogether, with the same total power each individual flame 
of the combustion nozzle 1 burns at a considerably lower 

30 temperature than the cohesive ball -of fire from the known 
combustion nozzles, in which the exhaust gases burned as 
they flowed out of the passage openings in the outer 
circumferential surface of the base member. The combustion 
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gases therefore contain far fewer nitrogen oxides than in 
known thermal post-combustion devices. 


